Effect of recombinant hematopoietic growth factors on proliferation of human marrow progenitor cells in serum-deprived liquid culture.
We investigated the effects of recombinant interleukin-3 (IL-3), granulocyte-macrophage and granulocyte colony-stimulating factors (GM-CSF and G-CSF), and erythropoietin (Ep) on the number of human hematopoietic progenitors after two to ten days of incubation in liquid cultures deprived of fetal bovine serum (FBS). The source of progenitor cells was normal human marrow depleted of T lymphocytes and/or adherent cells. When adherent cell-depleted marrow was cultured without growth factors, the number of progenitor cells was relatively constant for periods up to eight days. In contrast, a progressive decline in the number of progenitor cells was detected in cultures of nonadherent, T-cell-depleted marrow cells. In both cases, the addition of IL-3 increased by two- to fourfold over input the number of erythroid burst-forming cells (BFU-E) per culture. The number of BFU-E peaked either at day 4 or 8. G-CSF had no effect on the number of progenitor cells per culture. GM-CSF and Ep had no effect in cultures of nonadherent marrow cells but maintained the number of BFU-E in cultures of nonadherent, T-cell-depleted marrow cells. The addition of a neutralizing anti-GM-CSF monoclonal antibody, but not anti-IL-3 neutralizing antiserum, decreased the number of BFU-E in cultures of nonadherent marrow cells. None of the growth factors investigated enhanced the number of GM progenitors to the same degree as the number of BFU-E. However, in cultures of nonadherent, T-cell-depleted marrow cells, IL-3 and GM-CSF maintained the number of GM progenitors up to eight days. These results indicate that IL-3 alone is capable of increasing the number of BFU-E and of maintaining the number of GM progenitors in liquid culture, whereas GM-CSF and Ep are capable of maintaining, but not increasing, BFU-E in this system.